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Introduction
The influence of nutrition on health reflects the cumulative 
effect of food choices over the lifecourse.1 The repertoire of foods 
that comprise our diet are moderately stable from late 
adolescence. For example, the Cardiovascular Risk in Young 
Finns Study found that over 40% of 15–18 year olds in the top 
and bottom quartiles of two dietary pattern scores (‘traditional 
Finnish’ and ‘health conscious’) maintained this ranking over 
a 21 year period.2 Relatively small adjustments in food choices 
occur as adults, often associated with transitions in life such 
as change in marital or parental status, relocation or other life 
circumstances. So the question arises as to the developmental 
origins of adult diet and whether it is possible to alter diet 
trajectories early in life to place children on food choice pathways 
that will result in a lower risk diet by the time they reach 
young adulthood.
Early life nutrition – a sensitive period of 
development
Taken together, animal, observational and human intervention 
studies provide evidence that early life events may have a lasting 
impact on health.3, 4 The concept of early life as a nutritionally 
sensitive period for later health is exemplified in the seminal 
animal studies of McCance where rats in small litters, and thus 
fed more during the suckling period, were larger as adults 
regardless of post-weaning food intake.5 Epidemiological studies 
have shown that exposures in utero and in infancy influence 
adult health. For example birth weight, a proxy for foetal growth 
and nutrition, has been consistently associated with risk factors 
for cardiovascular disease such as blood pressure, glucose and 
insulin in adulthood.3, 4 Similarly, sodium intake at four months 
of age has been positively associated with blood pressure at age 
seven, independent of current sodium intake6.
The weaning and toddler periods may also be important stages 
of development where food choices are first established and these 
may persist into later life2 and influence chronic disease risk.7 
While the role of breast feeding has been extensively 
investigated,8 other aspects of early life nutrition have been 
relatively under-explored in population-based epidemiological 
studies. For example, recent studies suggest that the texture and 
timing of introduction of solid foods independent of impact on 
breastfeeding duration may be important for establishing dietary 
patterns.9, 10 This paper provides an overview of the 
epidemiological resources available in Australasia to inform 
evidence around weaning and toddler nutrition, and lead 
to better early life nutrition policy and practice.
The weaning and toddler period – 
establishment of a diet trajectory
Early life nutrition research has tended to focus on pregnancy 
diet and the benefits of prolonged breastfeeding. However, in no 
other period of life is there such a rapid change in diet as in the 
transition from nutrition in utero, to breast milk (or formula), 
to consumption of food and beverages that largely reflect the 
immediate family nutrition environment. Another significant 
transition is the toddler period characterised by emerging 
independence in food choices. This is often expressed through 
rebellion around food, making feeding toddlers a challenge 
for many parents. While the weaning and toddler phases 
are identified as periods of nutritional vulnerability and 
developmental importance,11, 12 there is a limited understanding 
of the natural history of these transitions and how they can be 
influenced to set children on nutritionally and physiologically 
better trajectories.
Recent studies show that more than 40% of infants are 
introduced to solids before 17 weeks of age.13 Dietary habits 
such as intake of foods high in saturated fat, salt and sugar at the 
expense of nutritious foods such as fruit and vegetables are also 
common.14 Early weaning and poor early diet quality is 
associated with characteristics such as younger maternal age, 
lower maternal education and smoking.13 However, the specific 
mechanisms underpinning these associations such as variations 
in knowledge, food environment or feeding strategies are poorly 
understood. For example, research over the last two decades 
suggests that the interaction between infant or toddler and 
parent around feeding may be important.15 For instance, parental 
pressure to eat or use of food as a reward has been associated 
with poorer diet quality,16 whereas access to and role modelling 
of nutritious foods has been associated with better child 
outcomes.17 However, the cross-sectional nature of this literature, 
with few (and small) prospective or experimental studies, limits 
our understanding of these factors as determinants of early life 
food choice trajectories.18
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Epidemiological resources to inform weaning 
and toddler nutrition in Australasia
Prospective cohort studies provide an important resource for 
understanding the relationship between early life diet and later 
health outcomes. A number of large, contemporary European 
birth cohorts have enhanced our understanding of early life 
diet (see http://www.birthcohorts.net). For example, in studies 
in the United Kingdom (UK), dietary patterns have been 
characterised in infancy19 and have been shown to track 
moderately between the ages of three and nine years.20 Longer 
breastfeeding duration, lower sodium intake at four months and 
lower fat intake at 18 months appear to be associated with better 
risk profiles such as lower blood pressure and cholesterol levels 
in early6 and middle childhood.21
Given the differences in the food supply, culture and food 
policy between countries, it is important that we look to 
epidemiological resources in the Australasian region for 
population-specific information on early life diet and health 
(Table 1). Since 1980 there have been only a handful of large 
cohort studies that have included early life nutrition exposures 
and later health outcomes. These studies employed a range of 
dietary assessment methods including questionnaires (e.g. on 
breastfeeding, weaning or feeding difficulties), food frequency 
questionnaires, 24-hour recalls and diet diaries. Six studies 
measured total diet,22–27 but only two of these included 
assessments of children under five years of age and diet was 
assessed only in a sub-sample of children in three studies 
resulting in samples of between 74 and 340 children. The 
Longitudinal Study of Australian Children (LSAC) and the 
indigenous sister-study (Longitudinal Study of Indigenous 
Children) are nationally representative samples and include 
repeated waves of data collection from infancy. This includes 
diet as well as an extensive list of potential determinants, 
including parenting style, mental health, socioeconomic and 
family factors. However, the dietary information collected in 
LSAC is limited to questions on breastfeeding, timing of solids 
introduction and crude indicators of diet quality such as fruit 
and vegetable intake. While the 2007 National Nutrition and 
Physical Activity Survey is cross-sectional, it is included here to 
highlight that good quality nationally-representative data 
describing the dietary intake of children from two years of age 
is available. However, it is not longitudinal, is not designed 
to evaluate predictors of diet trajectories in children and does 
not prospectively capture information on weaning diet. 
Although important findings have been generated from the 
studies in Table 1, few relate weaning or toddler diet with later 
health outcomes. This may be for a number of reasons including 
lack of comprehensive diet data, available diet data that has been 
under-utilised, or for more recent studies the data collection or 
analysis is on-going.
Implications for policy and practice
The current guidelines to support good nutrition across 
the weaning-toddler transition are summarised in Table 2. 
The limited availability of longitudinal nutrition research that 
includes detailed, repeated measures of diet in children less 
than two years in Australasia has meant that public health 
recommendations for this age group are often based on 
guidelines or data from other countries such as the United States 
(US) and cross-sectional or small prospective studies. Without 
evidence-based advice to support weaning or the toddler years 
– as sensitive periods of development when lifelong diet 
trajectories may be established – the full potential of early life 
nutrition to support growth, development and lifelong health is 
unlikely to be realised. The lack of consistency in some areas of 
advice is also likely to reflect the limited evidence-base. For 
instance, the recommendation to introduce solid foods one at a 
time and separated by a number of days (5–10 days in Australia, 
4–5 days in New Zealand) aims to aid identification of allergic 
reactions during solids introduction. However, there is limited 
research evaluating the success of such advice on allergy 
identification or potential negative consequences on weaning 
success in terms of future food preferences or variety of food 
consumed. Another example is advice promoting family meals as 
an opportunity to role model healthy eating to children. While 
cross-sectional research shows a positive relationship between 
diet quality and frequency of family meals,28 the direction and 
relevance of this relationship remains unclear.
Epidemiological research is also crucial to inform the 
development of locally relevant public health interventions. 
There are currently four much needed intervention trials 
underway in Australasia that focus on the weaning and toddler 
periods29–31 (see also http://www.otago.ac.nz/diabetes/research/
poi.html). Each of these trials aims to improve weaning diet 
quality, in the context of obesity prevention. While these studies 
will provide valuable evidence on the effect of different weaning 
practices, this experimental evidence needs to be complemented 
with larger, long-term epidemiological studies to answer 
questions relating to diet trajectories across a wider range 
of health and developmental outcomes32.
Conclusion
The importance of early life nutrition has shifted from meeting 
minimal nutrient requirements to a lifecourse view of diet that 
includes chronic disease prevention. There remain important 
opportunities for Australasian nutrition research which spans 
the pregnancy, infancy and toddler periods. In particular, 
epidemiological resources which can shed light on the 
relationship between early diet and later health and how 
individual and environmental factors shape early diet trajectories 
are required. While Australasian-sized economies are unlikely 
to be able to establish the massive longitudinal birth cohort 
studies of the scope established in the UK, Norway and 
Denmark, strategic research is possible and crucial to inform 
guidelines relevant to the local policy and cultural context. 
New studies, data linkage, targeting of key knowledge gaps and 
longitudinal follow up of existing studies may offer innovative 
opportunities to inform future early life nutrition policy.
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Table 1:  Examples of large (n>1000), contemporary Australian and New Zealand studies relating 
early life diet to later health
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Table 2:   Summary of Australian11 and New Zealand dietary guidelines12 relating to complementary feeding
and toddler nutrition
Dietary Guidelines for Children and Adolescence 
in Australia (2003)*
New Zealand Food and Nutrition Guidelines 
(Aged 0–2) (2008)
Statements on timing of solids introduction
•  Encourage, support and promote breastfeeding for the first six-months 
of life. Introduce solid foods at (around) 6-months to meet infant’s 
increasing nutritional and developmental needs.
•  Exclusively breastfeed your baby until they are ready for and need 
extra food, this will be at around six months of age.
Statements on which food and beverages to provide
•  Continue to breastfeed as often as infant desires up to or beyond 
12 months of age. 
•  Start with low-allergenic foods (e.g. iron fortified cereal), vegetables 
and fruits followed by meats, poultry and fish. 
•  Consider texture as well as nutrient content in choosing 
appropriate foods. 
•  Introduce foods individually, with no salt, sugar or other 
flavourings added.
•  By twelve-months of age, ingestion of a variety of food from the 
foods groups outlined in the Australian Guide to Healthy Eating 
is recommended. 
•  Monitor appetite and growth and use this as a guide to amounts 
of food needed.
•  Recommendations also cover; supplementation of and alternatives 
to breast milk; cow’s milk, fruit juice; avoiding sugary and caffeinated 
beverages; restriction of dietary fat; food safety; choking risk; 
dental health.
• Continue to breastfeed until at least one year of age, or beyond. 
•  When your baby is ready, introduce appropriate complementary 
foods such as iron-fortified cereals, puréed vegetables, age-appropriate 
meats, and vegetarian alternatives. 
•  Increase the texture, variety, flavour and amount of food offered 
so that your baby receives a complementary intake of nutrients, 
especially iron and vitamin C.
•  The first complementary foods need not be bland in taste. It is 
recommended that fat, salt, sugar, honey and other sweeteners are 
not added.
•  Each day offer your toddler a variety of nutritious (family) foods from 
each of the four major food groups consistent with the New Zealand 
Food and Nutrition Guidelines for Healthy Adults. 
•  Amounts of food will vary according to breast milk intake and 
growth rate. Start with small amounts (½ –2 teaspoons) after breast 
or formula feeding and increase quantity gradually (2 tablespoons to 
½ cup at one meal before increasing number of meals). 
•  Recommendations also cover; supplementation of and alternatives to 
breast milk; cow’s milk; fluid intake; avoiding sugary and caffeinated 
beverages, added fat, salt, sugar, honey or other sweeteners; food 
safety; choking risk; dental health and physical activity.
Statements on how to feed
•  Add only one food at a time and ideally wait 5–10 days before 
introducing a new food. 
•  Once most foods have been introduced, change foods offered 
frequently. Persistence may be required (i.e. offering foods up to 
10 times).
•  Feeding advice also covers meal structure, habits and routines; 
family meals and parental role modelling; enjoying food and eating; 
children's involvement in food.
•  New foods should be introduced one at a time, allowing two to four 
days between each new food. 
•  A variety of foods and flavours can be introduced gradually as the 
infant accepts the taste. Persistence may be required (i.e. offering 
foods 8–15 times).
•  Feeding advice also covers a responsive feeding style; meal structure, 
habits and routines; family meals and parental role modelling; 
enjoying food and eating; children's involvement in food.
* Note. Currently under review, due for release July 2011 (http://www.nhmrc.gov.au/your_health/healthy/nutrition/review.htm)
